Application No.: 
Filing Date: 



10/582,417 
May 23, 2007 



APPENDIX A: 

Substitute Specification 



NOBELB.240NP PATENT 
SYSTEM AND ARRANGEMENT FOR PRODUCTION AND INSERTION OF A 
DENTAL BRIDGE STRUCTURE 



CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] This application is the U.S. National Phase under 35 U.S.C. $ 371 of 

International Application No. PCT/SE04/01527. filed October 22, 2004, which claims 
priority under 35 U.S.C. $ 119 to Swedish Patent Application No. SE 0303309, filed 
December 10, 2003. 

BACKGROUND OF THE INVENTION 
[0002] The following disclosure present invention relates inter alia to a system for 

production and insertion of a real dental bridge structure in a real jaw bone structure by 
means of a number of successive function steps e ff e cted performed by using equipment 
belonging to one twe or more differ e nt parties. 

SUMMARY 

[0003] In certain embodiments, T -the equipment comprises identification equipment, a 

computer appliance, stereolithography equipment, equipment for production of a physical 
template, equipment for production of a working model in cooperation with an articulator, 
equipment for production of the dental bridge structure and insertion equipment for fitting the 
dental bridge structure on the implant in the jaw bone structure. Jaw bone structure can here 
relate, for example, to the structure of the upper jaw or lower jaw. The invention disclosure 
also relates to an arrang e m e nt of _a template produced by stereolithography and by means 
e ffrom information from the computer appliance and used for producing, on the one hand, a 
dental bridge structure that can be applied on an implant in the jaw bone structure, and, on 
the other hand, for guiding of hole-forming means, for example a drill, for forming holes for 
the implants. Generally similar Ssystems of th e type in qu e stion are already known, and 
ref e rence may b e mad e inter alia to the may be found in patent application no. SE 0004884-3 
filed by the same Applicant . 

[0004] It is also alr e ady known to use t e mplates on th e one hand for forming hol e s in 

th e jaw bone structure and on the other hand for producing d e ntal bridges. Ref e r e nce may b e 
mad e to th e procedur e s us e d hitherto in th e d e ntal field and to th e arrang e ments which in 
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principl e are based on quit e considerable manual skill. Previous templates are described in 
Reference may bo made to patent application nos. SE 0004885-0, SE 0004886-8, SE 
0104431-2, SE 0104432-0, SE 0203898-2, SE 0203899-0 and SE 0203900-6. 
[0005] There is a distinct need for improv e ments — te — th e procedur e s — and 

arrangem e nts/auxiliaries which hav e b e en used hitherto, for e xampl e from the point of vi e w 
ef reducing the time and cost associated with making and/or using dental templates . Thus, for 
example, the production of the template shouM-may be able to b e reduced by 30-50% and, 
int e r ali a among other advantages , the time of use in the stereolithography machine should be 
able to be reduced. D e spit e the reduction from th e point of view of tim e and cost, the 
precision of th e produc e d products/dental bridges must r e main high, as must the s e curing 
function, which must b e maintain e d with tol e rances of ca. 0.1 0.2 mm. Th e system and the 
arrang e ment must also b e non-critical from th e handling point of vi e w so that exc e llent 
production and insertion r e sults are achi e ved. In addition, certain time consuming and cost 
int e nsive operations must be eliminated, and, for e xample, the source of error in r e placing a 
prosth e sis or working mod e l in th e corr e ct r e lation to th e jaw bon e is to be e liminat e d. 
Embodiments described herein allow for relatively high precision while reducing the time 
and cost associated with production. 

[0006] Th e invention aims to solv e th e s e probl e ms int e r alia. 

[0007] In accordance with the invention disclosure , the r e maining op e rations too must 

be charact e rized by w e ll prov e n and non critical t e chniqu e s which can be d e alt with and 
some or all of the production steps or functions may be performed by parties already 
operating on the market. The parties must may b e able to cooperate in an optimal manner 
from the technical and financial aspect, with one another, T-the number of parties must may be 
able to vary and the functions must be able to production steps may be divided into testing, 
insertion and handling t e chniqu e, production by means of STL (sterolithography technology) 
and model production, and production by the dental technician. For support and possible 
production of one or more of the functions, higher ord e r other parties may be used- involved. 
Such parties may include parties who provide a generally fully automatic production system 
for dental products, such as for example of the PROCERA.RTM. type. 
[0008] The invention aims to solve this problem too. 
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[0009] That which can principally be regard e d as charact e rizing aA system according 

to th e inv e ntion embodiments of the disclosure is int e r alia that the a_computer appliance is 
designed to receive, and te present on screen, first information transmitted from athe 
identification equipment and based on detection of thea jaw bone structure. The computer 
appliance i s can be arranged with operating elements by m e ans of which may be used to & 4s 
possible to visually ent e r modification information concerning, on the one hand, a visual 
dental bridge structure applied on the visual jaw bone structure with associated teeth and 
dentine . The computer appliance may , and, on th e other hand, further be used to modify 
orientations of the implants in the visual dental bridge structure and visual jaw bone 
structure. Moreover, the computer appliance is arranged to produce generate or to cause 
generation of a CAD file based on the first information and the modification information and 
to transmit the CAD file to the stereolithography machine. Th e latt e r must b e arranged to 
isswe-sSecond information which can be processed musing the equipment for production of 
thea physical template with associated which includes t hrough-bores for sleeves arranged to 
determine the recessed positions and longitudinal directions for the one or more implants. The 
physical template will- can on the one hand form the basis for production of the_a working 
model and, on the other hand, serve as template in a hol e formation for forming holes in the 
jawbone defined with the sleeves and situated in the r e al jaw bon e structur e by m e ans of the 
using insertion equipment (e.g., drill). 

[0010] In some embodiment, T-the identification and computer appliances can be 

assigned to a first party consisting of a party treating a patient, such as, for example a surgeon 
or dentist. The stereolithography machine can be assigned to a second party. The equipment 
for production of the template, working model and real dental bridge structure can be 
assigned to a third party, for example a dental technician. A fourth party with equipment of a 
higher order can also be involved . The , which fourth party can ensure , for example, 
information the provision of information and/or handling or production of one or more of 
said functions or parts thereof. In certain embodiments, T the stereolithography machine can 
be accessed by any of said parties. Furth e r embodim e nts of the system according to the 
inv e ntion are set out in the attached d e p e ndent claims conc e rning th e system. 
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[0011] An arrangement according to the invention disclosure can b e consid e red to b e 

characteriz e d by the fact that th e includes a template and fee-dental bridge structure are 
provided with through-holes, and-the through-holes are-provided with sleeves . The sleeves 
can define, for example, by m e ans of which the degrees-ef -to which the implants are 
recessgd ing of th e implants and their orientatio ns in th e implants can b e det e rmined . 
[0012] In further d e v e lopm e nts of th e inventiv e conc e pt embodiments , the sleeves are 

designed with special featur e s for b e ing able J o achieve th e rel e vant _a degree or amount of 
recessing in the template. In one embodiment, the sleeves can be anchored to the template 
with dental cement. In a preferred embodiment, the template is arranged to reproduce or 
comprise a material or part which corresponds to the dentine or gum replacement over those 
parts which extend over the portions of j aw bone , in which th e the dental bridge is intended 
to extend over . In some embodiments, T-the template is produced in said machine from plastic 
material with a_very low coefficient of shrinkage. Furth e r illustrativ e e mbodim e nts ar e s e t out 
in the attached d e p e ndent claims conc e rning the novel arrangement. 

[0013] By means of what has b ee n propos e d abov e , a ln some embodiments, a fter 

fixture planning, the-planning files can be converted to CAD files and SLA models (rapid 
prototyping) can be ordered in so-called STL technology. Part of the model can simulate the 
patient's upper jaw or lower jaw, while another part simulates the patient's dental prosthesis. 
Thereafter, the working model is produced at the dental laboratory. The template can be 
planned on a_computer using CAD and contains includes a ti-data or_information T which 
means tha t can be used to order a template can b e ordered with th e aid o f produced by STL 
technology. When t The template is produced in physical form, it can be provided include 
with sleeves for guiding the drill, implant and anchoring pins. The sleeves can be cemented in 
place with dental cement. 

[0014] Thereafter, t The template can be used as an impression for production 

producing ef-thea working model (e.g., in plaster), which can i s be mounted in an articulator 
(e.g., with the aid of a bite index against the dental model of the opposite jaw/jaw bone). The 
dental bridge can be produced on the working model obtained . The template can also forms 
the gum replacement over the implant in the jaw bone and around the-spacers in connection 
with production of the working model. 



[0015] A pr e s e ntly propos e d e E mbodiments of a systems and and methods a n 

arrang e m e nt according to the inv e ntion embodiments of the disclosure will be described 
below with reference to the attached drawings. , in which 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] FIG. 1 shows, in block diagram form, fee- example equipment and parties 

involved according to embodiments described herein. [[,]] 

[0017] FIG. 2 shows upper and lower jaws of a patient, a bridge and a template 

according to embodiments described herein FIG. 2 shows, in side views and horizontal vi e ws, 
and enlarged in relation to FIG. 1, parts of the function chain according to FIG. l .[[,]] 
[0018] FIG. 3 shows, in vertical cross- section, two different embodiments of sleeves 

used in the template according to embodiments described herein. [[,]] 

[0019] FIG. 4 shows, in vertical cross- section, application of a sleeve in relation to an 

implant, and a fastening screw for the sleeve and the implant according to embodiments 
described herein. [[,]] 

[0020] FIG. 5 shows, from underneath, a model of an upper jaw in which implants are 

applied with associated anchoring tubes and anchoring pins which extend horizontally in the 

dentine between the implants according to embodiments described herein. [[,]] 

[0021] FIG. 6 shows a top view of the model according to FIG. 5;[[,]] and 

[0022] FIG. 7 shows a perspective view, from the side, of ori e ntations for of implants 

and anchoring pins in an upper ja w according to embodiments described herein . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0023] A template can be built up p lanned e n using a computer using (e.g., using a 
CAD tool) by modifying the scanned patient prosthesis. In this way, it is possible to avoid the 
problem of having to produce the template at a dental laboratory^-and^This is an advantage 
since the template there is made of acrylic or of a plastic which has a certain shrinkage 
tendency, with deterioration of the precision as a consequence. According to the 
inventio n disclosure , the template can be mounted in the articulator with the aid of a bite 
index. In this way, it is possible to solve the probl e m of _ record_mg the bite relationships of 
the jaws. The template is used by the surgeon and solves the problem of to placeing the 
implant at fee-a_planned site in the patient's mouth. The template has an arrangement for its 
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anchoring with a Anchoring pins which are inserted from the side of the template between the 
planned implants may be included . In this way, the template is held in place in the mouth 
with the aid of a bite index which is produced by the dental technician in the articulator. This 
solves the problem of obtaining the correct bite relationship between the dental bridge and 
the opposite jaw after the operation. The template contains all includes data for planning, so 
that it is generally not necessary to produce the bone part of the patient's jaw. This reduces 
the production time and costs associated with using m the stereolithography machine. The 
sourc e of eError_4n the form of having to plac e placing the prosthesis model in the correct 
relationship to the bone part is e liminat e d reduced . 

[0024] In FIG. 1, a first party is indicated symbolically by 1, a second party by 2, and 

a third party by 3. The first party can be a surgeon, dentist, etc., who is to test and fit a dental 
bridge on a patient 4. The second party can be an owner of a stereolithography machine. The 
third party can be a dental technician. FIG. 1 also indicates a fourth party represented by a 
Mly — generally automatic production system for dental products; in the illustrative 
embodiment the party 5 is designated as PROCERA.RTM.t The first party has -mav have 
access to identification equipment 6. In addition, the first party has access to a computer 
appliance 7. The stereolithography machine is symbolized by 8. The dental technician has 
access to equipment for production of a physical template 9, and equipment 10 for production 
of a working model in cooperation with an articulator function. In addition, the dental 
technician produces the final dental bridge in -using equipment 1 1 . 

[0025] The identification equipment 6 can be of a type known p e r se may include 

conventional identification equipment . Thus, for example, the party 1 can produce an 
impression in a mann e r known per so using conventional means. Alternatively, cameras, laser 
equipment, etc., can be used. The computer appliance 7 comprises, in a manner known per so, 
a computer screen 7a and an operating element 7b which can consist of a keyboard, voice 
communication unit, etc.[[.]] Depending on the identification, the relevant jaw/jaw bone, in 
this case upper jaw, of the patient 4 can be indicated. The upper jaw structure is symbolized 
by 7c. In addition, the first party can modify the computer model of the j aw bone structure on 
the screen and build up a dental crown structure applied on the jaw bone. Such a structure is 
indicated by 7d. For the sake of clarity, the upper jaw 7c and the complete structure 7d have 
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been shown as two simultaneous representations. Said representations can of course be 
indicated one at a time. In the representation Id, the orientations for the implants and their 
directions are shown by 7e. The computer appliance can operate with conventional programs 
(CAD programs) , which are availabl e on th e mark e t, _and file management systems.^fhe 
ster e olithography machine can be of a type known p e r s e and will th e refore not be described 
in d e tail h e r e . 

[0026] The scanning equipment 6 of certain embodiments p rovid e s can provide the 

computer appliance with first information 12 which represents the scanned jaw bone 
structure. This is exported to the computer appliance. In turn, the computer appliance 
generates a CAD file which is represented by 13 in FIG. 1. The CAD file is received by the 
stereolithography machine which sets the conditions for a physical model transferred to the 
dental technician 9 for application of sleeves, inter alia. This transfer is represented by 14. 
The physical model is shown by 15. The dental technician uses the model 15 for production 
of a working model 16, and the transfer function between the units 9 and 10 is symbolized by 
17. The production of the working model takes place in conjunction with an articulator 
function which is represented by 18. The bite index for the articulator function can be 
transferred from the patient 4, the computer appliance 7 and/or the identification equipment 
6. Said transfers are represented by 19, 20 and 21. At entry to th e articulator function, t The 
bite index transfer to the articulator function has been symbolized by 22. 
[0027] The real dental bridge 23 is produced in the equipment 1 1 by the party 3. From 

the equipment 9, the physical template 15 can be transferred to the surgeon or equivalent. 
This transfer is represented by 24. The party 1 can also have access to equipment symbolized 
by 1A. This equipment can consist include o f drilling equipment and insertion equipment for 
fitting the template and dental bridge on the patient 4. The finished dental bridge can be 
transferred to the first party, as has been represented by the transfer arrow 26. Formation of 
holes in the patient's jaw bone with the aid of the template and insertion of the finished dental 
bridge can take place in a manner known per se and will therefore not be described in detail 
here. 

[0028] In accordance with FIG. 1 , the fourth party 5 can provide a support function or 

production of one or more of said function steps. This is shown in the figure where the 
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automatic system comprises adaptation units 27, 28, 29 and 30. The equipment of the other 
parties can also be connected via adaptation units 31, 32, 33, 34, 35, 36, 37 and 38. The 
transfers can take place via general communication means 39, for example the 
telecommunications network, Internet, computer network, etc. The transfer functions are 
represented by twebi-directional arrows, which — indicates indicating that — two-way 
communications-exist. The arrows are represented by 40. 

[0029] In FIG. 2, an upper jaw of a patient is indicated by 41 and a lower jaw by 42. 

In the upper jaw, the party 1 has inserted implants 43 in which a dental bridge is to be 
secured. A set of teeth in the patient's lower jaw is indicated by 44 and, in accordance with 
what has been e xplained above embodiments described herein , the bite relationship between 
the dental bridge to be implanted and the teeth of the lower jaw has been e ff e ct e d can be 
implemented and/or determined with the aid of a bite index. Reference number 45 indicates a 
template in accordance with the above. The template comprises , int e r alia, recesses 46 for 
sleeves 47 . The sleeves can be used as guide members for formation of holes 48 in into which 
the implants 43 are to can be screwed or recessed. Reference number 49 indicates the 
finished dental bridge structure to be anchored on the implants 43 in the upper jaw. The 
upper jaw is also shown diagrammatically from underneath by reference number 50 in order 
to indicate orientations for anchoring pins 51 which may extend substantially in a horizontal 
plane in the jaw structure. FIG. 3 shows a first embodiment of a sleeve 52 which is used for 
guiding a drill 53 for forming the implant hole 48. The sleeve has a stop edge 52a which can 
cooperate with the template 54 via a stop surface 54a on the latter. FIG. 3 also shows a 
second embodiment 55 of a sleeve 56 which is provided with slits 56a. The template 57 in 
this case has an internal recess 57a into which a snap-fit flange 56b on the sleeve can snap 
when the sleeve assumes its final position in the template 57. A click noise may sound upon 
snap-fitting of the flange 56b into the recess 57. function can b e provid e d . 
[0030] FIG. 4 shows an implant 60 applied in a jaw bone and dentine 59. The implant 

can cooperate with an attachment part 61 over which a sleeve 62 in accordance with the 
above can be engaged. The components can be held together with a retaining screw 63. The 
sleeve 62 is -may be mounted in the template or dental bridge part which is indicated by 64. 
The parts are shown in the disassembled state for the sake of clarity. The parts can be joined 
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together in the direction of the arrow 65. A through-hole in the template 64 is shown by 64a. 
Cement which is used for securing the sleeve to the template is shown symbolically by 52b. 
[0031] A structural configuration of a physical template is indicated by 66 of FIG. 5 

and FIG. 6 . In the present ease embodiment , implants 67 are screwed s e cur e l y secured to the 
template in an assembled configuration , compare with FIG. 1 . The pins for anchoring 
anchoring pins are shown by 68. FIG. 6 shows the template according to FIG. 5 from 
underneath. The anchoring pins 68 are designed with manual actuating members by m e ans of 
which the pins configured to allow for screwing of the pins can be scr e wed through the jaw 
bone in qu e stion . Th e figur e shows As shown, -that the anchoring pins may extend between 
the implants 67. 

[0032] FIG. 7 shows, from the side and in perspective, the template according to 

FIGS. 5 and 6 applied to a jaw bone 69. 

[0033] Although this disclosure has been described in terms of example embodiments 

and applications, other embodiments and applications apparent to those of ordinary skill in 
the art, including embodiments and applications that do not provide all of the benefits 
described herein, are also within the scope of this disclosure. The scope of the inventions is 
defined only by the claims, which are intended to be construed without reference to any 
definitions that may be explicitly or implicitly included in any of the incorporated-by- 
reference materials. The inv e ntion is not limited to th e e mbodiment d e scrib e d above by way 
of e xample, and inst e ad it can be modified within th e scop e of th e attached patent claims and 
the inventiv e concept 
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